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O
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•
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a 
 

•
Proposed design and its advantages over Toyam

a design 
 

•
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•
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A
nalysis of C

urrent H
ard S

top D
esign 

FEA provided by Toyam
a show

s a 
failure of the M

6 screw
s under 

loading. 
Findings of 11/7/17 design review

 
concurred.  
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ard S
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ollim
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A
dvantages of P

roposed D
esign 

•
U

ses larger M
8 bolts that are in shear as opposed to M

6 bolts 
w

hich are in tension.  M
8 bolt in shear can w

ithstand ~9,000 lbs. 
 

•
W

hen properly torqued, M
8 screw

s provide enough clam
ping 

force such that the resulting friction betw
een the stop blocks and 

the stage can bear alm
ost 4000 lbs. 

 •
U

tilizes existing holes in the stage to m
ount hard stop 

com
ponents, no need for in-situ drill and tapping of new

 holes. 
 

•
Com

ponents are sim
ple and inexpensive to fabricate. 

O
ne disadvantage is that this design cannot easily be applied to 

both sides of the stage as the far side is not easily accessible. 



7 

Friction C
alculation 

Clam
p Load for a high quality M

8x1.25 bolt is ~6000 lbs. 
Coefficient of Static Friction (steel on steel) is 0.31 
 2 Bolts x 6000 lbs x .31 = 3720 lbs 
 If stage com

ponents are stainless steel, the tightening torque w
ill be reduced so as not to 

strip the threaded holes.  Clam
ping force w

ill be reduce accordingly.  
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C
onclusions 

•
The proposed hard stop design is m

ore robust than the current 
design provided by Toyam

a and should be sufficient to stop all 
m

otion of the stage. 
 

•
The com

ponents for this hard stop design are inexpensive to 
fabricate and sim

ple to install, requiring no in-situ 
drilling/tapping. 
 

•
This hard stop design cannot easily be installed on the far side of 
the stage due to lim

ited access.  If installed on the near side as 
proposed, the hard stop w

ould bear the entire load of the stage. 


